The Western Pacific Warm Pool, comprising the warmest surface waters (>28 °C) of 34 the global oceans, is the main source area of heat and water vapour export to high 35 latitudes 1 (Fig. 1) . Similarly, the equatorial Atlantic warm pool, although substantially 36 smaller ( Fig. 1) , represents another important source of moisture and heat to the 37 Northern Hemisphere 2 . Variations in the size and intensity of these warm pool 38 regions, on intra-annual through to geological timescales, influence Walker and 39
3 since at least the Pliocene, the last time the Earth was significantly warmer than 41 today 3 . Both modelling and proxy-based studies suggest much greater warmth at 42 higher latitudes during the Pliocene 4 . Yet, despite an expansion of the warm pools, 43 current Pliocene to recent sea surface temperature (SST) reconstructions indicate that 44 SSTs in these tropical regions have remained stable for at least the last 5 Myr 5, 6 (Fig.  45 2c), implying the operation of some sort of thermostatic regulation 7, 8 . Ocean 46 thermostat hypotheses generally invoke one or a combination of evaporative feedback 47 processes, cloud-SST feedbacks and ocean heat transport mechanisms to restrict 48 maximum tropical ocean SSTs 7, 8 ; however, recent studies have demonstrated the 49 concept of a strict SST upper limit to be false 9, 10 . Although stable tropical SSTs and 50 reduced pole-equator temperature gradients in the Pliocene may imply the existence 51 of an ocean thermostat 6, 11 , modelling studies and Quaternary palaeo-records 12, 13 52 indicate that temperatures in the warm pool scale with both cooler and warmer global 53 temperatures. We therefore explore an alternative hypothesis here, that Pliocene warm 54 pool SST 'stability' may be the result of inherent proxy-bias 11 . 55 56 Most Pliocene SST estimates depend on either the alkenone unsaturation temperature 57 proxy (U k' 37 ) or Mg/Ca ratios in planktic foraminiferal calcite 6, 14 . However, both of 58 these proxy systems have significant limitations when applied to the Pliocene warm 59
pool. An advantage of the U Pliocene at Sites 1143 and 999, although it should be noted that these data do lie 144 within calibration error (Fig. 2) . In this instance, however, the determination of 145 absolute temperature estimates is not as important as the temporal trends we 146 reconstruct for the different proxies, which are, in each case, greater than the 147 associated analytical uncertainty. 148 149
Causes of sea surface temperature discrepancies 150
The magnitude and direction of offsets in Pliocene Mg/Ca-SSTs relative to organic-151 proxy estimates cannot simply be explained by seasonality. These sites are located in 152 warm pool regions with little seasonal variability 33 , and today both species (G. ruber 153 and G. sacculifer) record mean annual SSTs everywhere between 20° N and 20° S 154 (G. ruber within ± 1 °C of mean annual SST and G. sacculifer the same or slightly 155 cooler than G. ruber) 34 . Similarly, the depth habitat of these species is unlikely to 156 vary significantly, since both G. sacculifer and G. ruber are symbiont bearing; for 157 both to record temperatures lower than U k' 37 would require migration out of the mixed 158 layer, which is inconsistent with their physiology 35 . We also judge the influence of 159 salinity change, [CO 3 2-], partial dissolution and/or diagenesis to be minor (see 160
Supplementary Information for full discussion). Instead, the similarity in the Mg/Ca 161 records from our two widely separated sites and for both species of foraminifera, 162 together with the observed temporal deviation from the organic proxy records, 163 suggests a universal driver. (Fig. 3b) Fig. 3b ) 181 and the DBF reconstruction (Fig. 3b) (2008) 47 . An aliquot was taken and measured for [Ca] in order to 298 matrix-match samples and bracketing standards, and then the remaining solution was 299 diluted to a known Ca concentration, typically 4 mmol l -1 , and analysed for trace 300 element composition. Long-term analytical reproducibility for Mg/Ca is ±1.8 % 301 
